We sought to identify emotional reactions to a partner's sexual infidelity and emotional infidelity. In a preliminary study, 53 participants nominated emotional reactions to a partner's sexual and emotional infidelity. In a second study, 655 participants rated each emotion for how likely it was to occur following sexual and emotional infidelity. Principal components analysis revealed 15 emotion components, including Hostile/Vengeful, Depressed, and Sexually aroused. We conducted repeated measures analyses of variance on the 15 components, with participant sex as the between-subjects factor and infidelity type as the withinsubjects factor. A main effect for sex obtained for 9 components. For example, men scored higher on Homicidal/Suicidal, whereas women scored higher on Undesirable/Insecure. A main effect for infidelity type obtained for 12 components. For example, participants endorsed Nauseated/Repulsed as more likely to follow sexual infidelity and Undesirable/Insecure as more likely to follow emotional infidelity. Discussion addresses limitations of this research, and highlights the need for an integrative theory of emotional reactions to infidelity.
and wife-killing is male sexual jealousy (Daly, Wilson, & Weghorst, 1982; Wilson & Daly, 1992) . Male sexual jealousy also is the cause of many husband-killings. In a sample of 47 murders precipitated by a jealous man, nine of the murdered were men killed in self-defence by women accused of infidelity (Daly et al., 1982) .
Infidelity is a significant theoretical issue. From an evolutionary perspective (Buss, Larsen, Westen, & Semmelroth, 1992; Buss & Shackelford, 1997) , infidelity signals the diversion of important reproductive resources. From an equity perspective (Walster, Walster, & Perscheid, 1978) , infidelity signals inequities in a relationship. From an investment model perspective (Rusbult, 1980) , infidelity signals lack of commitment to a relationship. In short, infidelity acquires importance in any theory of romantic relationships.
Previous work, much of it guided by an evolutionary psychological perspective, documents large sex differences in emotional reactions to a partner's infidelity, across many different cultures and using different methodologies (e.g., Buunk, Angleitner, Oubaid, & Buss, 1996; Buss et al., 1992; Buss et al., 1999; de Weerth & Kalma, 1993; Geary, Rumsey, BowThomas, & Hoard, 1995; Wiederman & Allgeier, 1993) . Men, more than women, display greater upset in response to a partner's sexual infidelity, whereas women, more than men, display greater upset in response to a partner's emotional infidelity. Sexual infidelity refers to sexual activity with someone other than one's long-term partner. Emotional infidelity occurs when one's partner channels resources such as romantic love, time, and attention to someone else. Researchers working from other theoretical perspectives, including social role theory and socialisation-based models, also have documented these sex differences in emotional reactions to infidelity (e.g., DeSteno & Salovey, 1996; Hupka & Bank, 1996) .
An important empirical and theoretical question is: What specific emotions occur in reaction to a partner's infidelity? Much research has assessed the emotion of jealousy (see Salovey, 1991; White & Mullen, 1989) . Recent research suggests, however, that jealousy is not a single emotion but instead includes many component emotions (e.g., Bryson, 1991; Sharpsteen, 1993; Sharpsteen & Kirkpatrick, 1997; Zammuner, 1995; Zammuner & Fischer, 1995; Zammuner & Frijda, 1994) . Perhaps the most exhaustive previous attempt to identify empirically the component emotions of jealousy was conducted by Sharpsteen (1993) . Sharpsteen conducted a prototype analysis of ''romantic jealousy'', whereby he asked participants to list ''the characteristics of romantic jealousy (e.g., what people think, feel, or do when jealous; the circumstances under which it would occur)'' (p. 72). Sharpsteen identified 86 emotions, thoughts, and actions associated with romantic jealousy.
Two important differences exist between Sharpsteen's study and the present research. First, whereas Sharpsteen's study was designed to identify the component features of romantic jealousy, the present studies are designed to identify the emotional reactions to a partner's infidelity. Not once in the instructions to participants in the present work is the term ''jealousy'' used. The use of ''jealousy'' is avoided to allow participants to generate a wide array of emotions, including emotions not usually associated with jealousy, such as happiness and relief.
A second difference between Sharpsteen's study and the present studies is that Sharpsteen's study sought to identify the emotions, cognitions, and behaviours associated with romantic jealousy, whereas the present studies seek to identify only the emotional reactions to a partner's infidelity. In follow-up work, Sharpsteen and Kirkpatrick (1997) cluster analysed the 86 emotions, cognitions, and behaviours and identified 17 clusters of features, including Vengefulness, Sadness, and Fear. The present research provides an opportunity to examine whether Sharpsteen and Kirkpatrick's (1997) clusters can be replicated, using a different methodology. In a preliminary study, we use an act nomination method (Buss & Craik, 1983) to identify the range and diversity of participant-generated emotional reactions to a partner's infidelity. In the primary study, we identify the components underlying these emotions.
We located one previous study that went beyond a request for rating or selecting a single emotional reaction to a partner's infidelity, where the two types of infidelity were differentiated and where the responses of men and women were differentiated. Geary et al. (1995) asked Chinese and American men and women to rate how hurt, jealous, and angry they would feel on discovering a partner's sexual infidelity or emotional infidelity. When imagining a partner's sexual or emotional infidelity, no sex differences were detected for the full sample (Chinese and American participants) for hurt, jealousy, or anger. However, for the American sample alone, women reported greater hurt, jealousy, and anger. These sex differences were replicated by Geary et al. in a second study. Conflicting results were obtained for the Chinese sample: In the first study, no sex differences were detected in ratings for hurt, jealousy, or anger in reaction to a partner's sexual infidelity. In a second study, however, Chinese men scored higher than Chinese women on all three emotions. The present research in part allows for a replication and extension of the Geary et al. (1995) results, using a different methodology.
In summary, the goal of the present research is to identify a wide range of participant-generated emotional reactions to a partner's infidelity, while at the same time differentiating: (a) the reactions of men from the reactions of women, and (b) the reactions to a partner's sexual infidelity from the reactions to a partner's emotional infidelity. In a preliminary study, participants nominated emotional reactions to a partner's sexual and emotional infidelity. A new group of participants rated each emotion for how likely it was to occur following sexual and emotional infidelity.
METHODS

Preliminary study
We used an act nomination method to identify the range and diversity of emotional reactions to a partner's sexual infidelity and emotional infidelity (Buss & Craik, 1983) . A total of 53 undergraduates (34 women, 19 men; 80% Caucasian; mean age 19 years) were instructed to think of a past, future, or their current committed, sexual relationship. Each participant completed two forms. The instructions for the form assessing emotional reactions to sexual infidelity were: ''Imagine that you find out that your partner has been having sex with someone else. Imagine your partner trying-and enjoying-many different sexual positions and activities with this other person. Imagine that most of your partner's waking thoughts and fantasies are about having sex with this other person''. The instructions for the form assessing emotional reactions to emotional infidelity were: ''Imagine that you find out that your partner has fallen in love with another person. Your partner has become deeply emotionally attached to this other person, and thoughts of this other person consume your partner's every thought''. Participants were instructed to write on the lines provided 15 emotions they might feel in reaction to each type of infidelity.
The emotional reactions nominated by men and women overlapped substantially, as did the emotions nominated as reactions to sexual infidelity and emotional infidelity. Thus, we created a single list of emotions that included the emotional reactions nominated by men and women for sexual and emotional infidelity. After assembling the list of emotions, we eliminated redundancies. This elimination process erred toward overinclusion in that emotions with even partial distinctiveness (e.g., ''nauseated'' and ''sickened'') were retained to maximise the range of coverage. We eliminated words or phrases that clearly were not emotions, such as ''I would kill her if she cheated on me''. This elimination process also erred toward overinclusion, and we retained any term that might be construed as an emotion or affect, such as ''homicidal'', ''sexually aroused'', and ''blameworthy''. We appreciate that some might disagree that these are emotions, but we retained them in an effort to create a list of descriptors that would capture the full range of possible emotional reactions to a partner's infidelity.
Also in an effort to cover of the full range of emotions, we consulted Russell's (1980) circumplex model of affect. Russell identified 28 emotion terms that tap eight dimensions of affect. When organised as a circumplex model, these eight dimensions fully cover the range of affect. Three of Russell's affect dimensions were not well represented among the emotional reactions to infidelity nominated by participants: Pleasure, Sleepiness, and Contentment. We added to participants' nominations affect terms from these three dimensions. The final list comprised 103 emotional reactions to infidelity. Sample emotions are: undesirable, vengeful, sad, helpless, happy, shocked, nauseated, blame-worthy, relieved, humiliated, sexually aroused, sleepy, homicidal, anxious, and forgiving.
Primary study
The first goal of the primary study was to identify the component structure of the 103 emotional reactions to infidelity. Assuming an interpretable structure emerged, and based on previous theoretical and empirical work, we wanted to investigate: (a) sex differences in emotional reactions to a partner's infidelity, (b) differences in emotional reactions to a partner's sexual infidelity versus a partner's emotional infidelity, and (c) whether the sex differences in emotional reactions depend on infidelity type.
Participants. These were 655 students (324 males, 331 females) drawn from a departmental participant pool at a university in the Southwest. Participants received credit toward their grade in an introductory psychology course. About 59% of participants were Caucasian, 19% Hispanic, 17% Asian American, and 5% African American. The mean age of participants was 19.4 years, ranging from 17 to 40 years. About 90% of participants reported past or current involvement in a committed romantic relationship. About 75% of these relationships included sexual intercourse. About 65% of participants reported that they had had sex with someone else, fallen in love with someone else, or both while involved in a committed relationship. About 80% of participants suspected or knew that their partner in a committed relationship had had sex with someone else, fallen in love with someone else, or both while involved with the participant.
Materials and procedures.
The survey completed by participants opened with several biographical questions, followed by a section on romantic relationship history. Next, participants were instructed to think about a past, future, or their current committed, sexual, romantic relationship, and to imagine that their partner has been unfaithful. Participants were instructed to indicate for each of 103 emotions the degree to which they would feel that emotion if their partner was: (a) sexually unfaithful but not emotionally unfaithful, and (b) emotionally unfaithful but not sexually unfaithful. Ratings were provided on a 9-point scale ranging from 0 (''I would not experience this emotion at all'' to 8 (''I would be consumed with this emotion'').
To the left of each emotion were two blank spaces, forming two columns of blank spaces down the left side of the page. At the top of each column was the label ''Emotionally unfaithful, but NOT sexually unfaithful'' or ''Sexually unfaithful, but NOT emotionally unfaithful''. We reversed the order of the columns for half the surveys. The 103 emotions were presented in a single, random order. In sum, the primary study was a 2 (participant sex) 6 2 (infidelity type) design, with participant sex a between-subjects variable and infidelity type a within-subjects variable. About 30 students of the same sex participated in each session.
RESULTS
To identify the most general component structure that might underlie the 103 emotions, we performed a principal-components analysis followed by varimax rotation on the ratings, collapsing across participant sex and infidelity type. Although 21 components emerged with eigenvalues greater than 1.0, the varimax solution failed to converge for this large number of components. We examined several principal components solutions in which we extracted and rotated a varying number of components. An interpretable solution emerged when we extracted and rotated 15 components that accounted for 60% of the variance in ratings. The initial scree plot showed a substantial decline in the slope of the plot after the 15th component, corroborating the decision to retain 15 components based on interpretability. Undesirable/Insecure, which accounted for the largest percentage of inter-item variance. We conducted additional sets of principal components analyses on emotional reactions to a partner's: (a) emotional infidelity, and (b) sexual infidelity. These analyses (available from the first author on request) also yielded 15 components, virtually identical in content to the 15 components that resulted when the analyses used ratings collapsed across infidelity type.
Undesirable/Insecure includes emotions such as feeling inferior and undesirable that focus on qualities lacking in the participant that the unfaithful partner might be looking for in someone else. Hostile/Vengeful covers the two related dimensions of hostility and vengeance and includes emotions such as enraged and vengeful. Depressed covers a range of depressive emotions, from sad to miserable. Helpless/Abandoned taps feelings of helplessness, as indicated by the high loadings of powerless and hopeless, and feelings of abandonment, as indicated by the high loading of neglected. Happy covers emotions such as delighted and glad. Shock includes emotions such as astounded and alarmed. Nauseated/Repulsed covers symptoms of acute physical illness such as nausea and feeling sickened, but also covers emotions such as feeling repulsed. Blameworthy includes emotions associated with feeling responsible for a partner's infidelity, such as guilty and blameworthy. Content/Relieved differs from the other components in that the emotions included in this component, such as content and serene, are relatively positive or neutral. Humiliated includes emotions such as embarrassed and foolish. Sexually aroused includes just two emotions, aroused and sexually aroused. Tired taps an emotional-physical state that includes items such as sleepy, bored, and droopy. Homicidal/Suicidal includes ''violent'' and illustrates that emotional reactions to infidelity can motivate destructive behaviours. Anxious covers emotions that tap anxiety, including feeling tense and worried. Forgiving indexes the understanding and forgiveness one has for a partner's infidelity.
To obtain reliable indexes of each component, we summed with unit weighting emotions loading at least | .30 | on the component and not loading greater than | .30 | on any other component. Table 2 shows the number of emotions, reliability coefficients, and mean inter-item correlations for each component for sexual infidelity, emotional infidelity, and across infidelity type. Across infidelity type and separately for sexual infidelity and emotional infidelity, all components show fair to excellent reliability and moderate mean inter-item correlations. All subsequent discussion of the 15 components of emotional reactions refers to the components as presented in Table 2 .
For reportorial completeness, Table 3 provides the across-sex correlations among the 15 components. The correlations range from 7.51, between Forgiving and Hostile/Vengeful, to .72, between Helpless/Abandoned and Undesirable/Insecure. Although most of the correlations are positive, ratings for three components correlate negatively with most of the remaining components, but positively among themselves. These components are Happy, Content/ Relieved, and Forgiving. The pattern of correlations is similar within-sex for males and females (analyses available from the first author on request).
We conducted repeated-measures analyses of variance (ANOVAs) on each emotional reaction component with participant sex as the between-subjects factor and infidelity type as the within-subjects factor. Table 4 presents the results of these tests. Main effects of participant sex on emotional reactions obtained for nine of the 15 components. Men provided higher ratings than women in reaction to a partner's infidelity for Content/Relieved, Homicidal/Suicidal, Happy, and Sexually aroused. Women provided higher ratings than men for Nauseated/ Repulsed, Depressed, Undesirable/Insecure, Helpless/Abandoned, and Anxious.
Main effects of infidelity type on emotional reactions obtained for 12 of the 15 components. Sexual infidelity evoked higher ratings than did emotional infidelity for Hostile/Vengeful, Shocked, Nauseated/Repulsed, Humiliated, Sexually aroused, and Homicidal/Suicidal. Emotional infidelity evoked higher ratings than did sexual infidelity for Undesirable/Insecure, Depressed, Helpless/ Abandoned, Blameworthy, Tired, and Forgiving.
Three of 15 possible interactions between participant sex and infidelity type achieved statistical significance. Women's ratings of Helpless/Abandoned and Note: N = 655; IIC = mean inter-item correlation. Tables 1 and 2 for additional information on the 15 components. is a measure of effect size, calculated as the proportion of total variance accounted for by the target effect. According to Cohen (1988) , n 2 = 0.01 is a ''small'' effect, n 2 = 0.06 is a ''medium'' effect, and n 2 = 0.14 is a ''large'' effect. See Tables 1, 2 , and 3 for additional information on the 15 components.
EMOTIONAL REACTIONS TO INFIDELITY
* p .05; ** p .01; *** p .001.
Shocked were higher than men's ratings on these components for both types of infidelity, but the mean sex differences were greater for emotional infidelity than for sexual infidelity. Men's ratings of Homicidal/Suicidal were higher than women's ratings for both types of infidelity, but the mean sex difference was greater for emotional infidelity than for sexual infidelity. Two sets of follow-up analyses revealed that the sex differences and infidelity type differences were not contingent on experience in a committed relationship or on experience with a partner's infidelity. We conducted repeatedmeasures ANOVAs parallel to the primary analyses, first including only data from participants who had ever been in a committed relationship, and second including only data from participants who indicated that a committed partner had ever been unfaithful. Although the follow-up analyses included data from fewer participants, the results did not differ for either subsample, and they did not differ from the results generated using the full sample of participants (analyses available from the first author on request).
To compare the results for Geary et al.'s (1995) American sample with the results of the present research, we conducted an independent means t-test for a sex difference in the ratings for ''jealousy'', ''angry'', and ''hurt''. In reaction to a partner's sexual infidelity, women report greater anger and hurt (Ms for men and women, respectively, for anger: 6.66, 7.00; for hurt: 6.65, 7.26; following are absolute values: t(653) = 2.44, p = .015, for anger; t(653) = 4.74, p < .001, for hurt). No sex difference was found for jealousy (Ms for men and women, respectively: 5.55, 5.51; t = 0.21, p > .80). In reaction to a partner's emotional infidelity, women reported greater anger, hurt, and jealousy than men (Ms for men and women, respectively, for anger: 5. 79, 6.15; for hurt: 6.77, 7.43; for jealousy: 5.61, 6.21 ; following are absolute values: t(653) = 2.19, p = .029, for anger; t(653) = 5.44, p < .001, for hurt; t(653) = 3.02, p = .003, for jealousy).
DISCUSSION
This research used a novel methodology-the act nomination procedure-to identify a wide range of emotional reactions to a partner's infidelity. A followup study identified 15 components that underlie the 103 participant-nominated emotional reactions. Using these 15 components of emotional reactions, we explored: (a) sex differences in emotional reactions, (b) differences in emotional reactions to a partner's sexual infidelity and emotional infidelity, and (c) interactions between participant sex and infidelity type in emotional reactions to a partner's infidelity.
Many of the components of emotional reactions to infidelity identified in the present research overlap conceptually with the clusters of emotions, cognitions, and behaviours underlying ''romantic jealousy'' as identified by Sharpsteen and Kirkpatrick (1997) . The Hostile/Vengeful component overlaps with Sharpsteen and Kirkpatrick's Irritability, Vengefulness, and Anger clusters. Sharpsteen and Kirkpatrick's Sadness cluster maps onto the Depressed components and the Hopeless/Abandoned component. The Inferiority cluster shares conceptual features with the Undesirable/Insecure, Depressed, Helpless/Abandoned, Nauseated/Repulsed, and Anxious components. The Insecurity cluster maps onto the Undesirable/Insecure components. The Future is Not Bright cluster maps onto the Blameworthy and Helpless/Abandoned components, and the Fear cluster maps loosely onto the Shocked component. Sharpsteen and Kirkpatrick (1997) used cluster analysis, whereas in the present research we used principalcomponents analysis. The considerable conceptual overlap between the components identified in the present study and the clusters identified by Sharpsteen and Kirkpatrick (1997) attests to the reliability of the conceptual categories identified in these studies.
The 15 components of emotional reactions identified in the present studies cover the range of affect as presented by Russell (1980) , from positive or pleasant (e.g., Happy, Content/Relieved), to negative or unpleasant (e.g., Hostile/Vengeful, Undesirable/Insecure). Although positive or pleasant emotions were not well represented among those listed by participants in the preliminary study, several such emotions were listed. Why did participants in this research nominate positive or pleasant emotions, whereas previous research generated only negative or unpleasant emotions? One possibility is that the wording of the instructions to participants is responsible for the broader nomination of emotional reactions. We asked participants to nominate emotional reactions to infidelity rather than asking participants to nominate emotions (or thoughts or behaviours) associated with ''jealousy'' or ''romantic jealousy''. The latter terms have negative or unpleasant connotations for Westerners (see White & Mullen, 1989) , and may elicit a negative or unpleasant mindset. Alternatively, participants nominating emotions such as happy might expect to be delighted to have an excuse to get out of a bad relationship.
Using a different methodology, we replicate two key findings documented by Geary et al. (1995) for their American sample: In reaction to a partner's sexual infidelity, women report greater anger and hurt than do men. In reaction to a partner's emotional infidelity, women report greater anger, hurt, and jealousy than do men. In contrast to the results of Geary et al., however, no sex difference was found for jealousy. It is not clear why the sex difference for jealousy failed to replicate in the current research, especially in the light of the two replications.
The current studies are limited in several ways that suggest directions for future work. One limitation pertains to the samples, who were undergraduates from a single culture and a relatively restricted age range. It is possible that the current studies missed some important emotional reactions that might be more likely to occur in older, married persons, who might be more experienced in the domains of perceiving and committing infidelity. We note, however, that 90% of participants in the primary study reported past or current involvement in a committed relationship. Three in four of these relationships included sexual intercourse. One in five undergraduates reported falling in love with another person while involved in a committed relationship. One in four reported having sex with someone else while involved in a committed relationship. These rates of infidelity are comparable to rates reported for married persons. Thus, the use of undergraduates to identify the emotional reactions to a partner's infidelity is reasonable, although it is important to extend this research to samples of older, married persons.
Another limitation of this research is a methodological limitation. Participants were instructed to imagine their partner's infidelity. We have no reason to expect profound differences in imagined versus actual emotional reactions to a partner's infidelity This is an empirical question, however. Future work can explore, for example, whether the 15 components of emotional reactions identified in this research replicate with reports of emotional reactions to an actual infidelity.
An important direction for future work is to identify the behavioural and cognitive correlates of the emotional reactions to infidelity. A particularly urgent area for research is to examine whether some emotional reactions might signal impending violence against a wife. For example, wife-batterers are reported to experience intense anger and hostility just prior to battering their wives (Daly & Wilson, 1988) . Other attempts to prevent a partner's defection from a relationship-including spousal murder (Buss & Shackelford, 1997; Daly & Wilson, 1988; Daly et al., 1982) -also might be predicted by the underlying emotional state of the battering man. If we can predict wife-battery from the emotional state of the batterer, we might be able to intervene and derail an impending disaster.
The present research was not designed to test specific hypotheses derived from a theory of emotional reactions to infidelity. Instead, the overarching goal of this research was to identify a broad array of emotional reactions that people might experience on the discovery of a partner's sexual or emotional infidelity. In addition to identifying 15 component emotional reactions to a partner's infidelity, this research documented that the sexes differ in their experience of some of these emotions. For example, men scored higher on Homicidal/Suicidal, whereas women scored higher on Undesirable/Insecure. This research also documented several differences in the emotional reactions experienced on discovery of a partner's sexual versus emotional infidelity. For example, participants endorsed Nauseated/Repulsed as more likely to follow sexual infidelity and Undesirable/Insecure as more likely to follow emotional infidelity.
Infidelity and the emotional reactions to a partner's infidelity are important phenomena that must be addressed by any purportedly comprehensive theory of romantic relationships, such as an evolutionary psychological theory (Buss, 1994) , equity theory (Walster et al., 1978) , and an investment model perspective (Rusbult, 1980) . In addition, the sex differences and infidelity type differences identified in this research should be addressed by any theory of romantic relationships. Thus, a clear direction for future work is to situate these findings within a comprehensive theory of intimate relationship processes and functioning.
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